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1920.] PROBLEMS AND SOLUTIONS. 429 

SOLUTIONS. 
129 (Average and probabilities) [1902, 148; 1903, 81]. Proposed by J. K. ELL wood, 
Pittsburg, Pa. 

A and B play with two dice, A throwing. If he throws 7 or 11, he wins; if he throws 3, or 
two aces, or two sixes, B wins. But if he throws 4, 5, 6, 8, 9, or 10, he continues throwing to 
duplicate this throw, in which event he wins; if in throwing, however, he throws 7, B wins. What 
is the expectancy of each? [This is the regulation "crap" game, B being the banker.] 

155 (Average and probabilities) [1905, 76]. Proposed by E. b. wilson, Yale University. 

The game of craps is played with two dice. If the player throws 7 or 11 on the first throw 
he wins. If he throws 12, 2, or 3 he loses. If the player throws any other number, that is to say, 
4, 5, 6, 8, 9, 10, he is obliged to continue throwing until he throws that number again or until he 
throws 7. If he succeeds in throwing his first throw before he does 7, he wins — otherwise he loses. 
Required the odds against him. (Note that he can continue throwing indefinitely without 
getting either his original throw or the 7). 

Note by R. C. Archibald, Brown University. 

The answers to these problems may be found in the article by Mr. Bancroft H. Brown 
("Probabilities in the game of 'shooting craps'") in this Monthly, 1919, 351-352; see also 1920, 
166-167. 

2752 [1919, 72]. Proposed by the late ». E. MOOSE. 
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Test for convergence, the series 2 a„, in which 
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I. Solution by P. J. da Cunha, University of Lisbon. 

On sait que lorsque le rapport a„/a„ + i est dgveloppable suivant les puissances entieres de 
1/ra, il est.tr&s facile de deader, dans tous les cas, s'il y a ou non convergence. En effet, si 1' on 
pose, en s'arrgtant aux termes du second ordre, 

— = a +- + — 
a n +i a n n?' 

9 n restant fini pour n = °° , il y a: 

Divergence si a < 1 ou a = 1 et := 1 ; 

Convergence sia>lou<* = let/J>l 
(Jordan, Cours d' Analyse, troisieme Edition, tome 1, page 313.) 
Cela pos6, en appliquant la regie a la serie donnee, nous avons 

o„ = (In + 2 V 4n 2 + 8ra + 4 _ ^ n ^ n* 

a n +i \ 2n + 1 / 4ra 2 + 4« + 1 1 J_ 

+ n + 4w 2 
ou, finalement 

d n +i n n 2 

Comme nous trouvons a = 1, (3 = 1, la serie considered est divergente. 

II. Solution by Otto Dunkel, Washington University. 

A proof of the same nature as that of Professor Cunha but requiring only elementary facts 
is as follows. 

Omit the first factor (J) 2 of each term and consider the series whose general term is 



Since 
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